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1
DISPLAY DEVICE

BACKGROUND

Electronic paper (“e-paper”) 1s a display technology >
designed to recreate the appearance of ink on ordinary paper.
Some examples of e-paper reflect light like ordinary paper
and may be capable of displaying text and images. Some
c-paper 1s implemented as a tlexible, thin sheet, like paper.
One familiar e-paper implementation includes e-readers. 10

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1illustrates one example of an 1imaging system.
FIG. 2 1illustrates one example of a display device. 15
FIG. 3 illustrates another example of a display device.
FI1G. 4 1llustrates another examp'e 0':' a display device.
FIG. 5 1llustrates another example of a dlsplay device.
FIG. 6 1illustrates a cross-sectional view of another
example of a display device. 20
FI1G. 7 1llustrates a cross-sectional view of one example of
an electronic paper (“e-paper”) display device.

FIG. 8 illustrates one example of an 1maging device.

FIG. 9 1s a flow diagram 1illustrating one example of a
method for writing to a display device. 25

DETAILED DESCRIPTION

In the following detailed description, reference 1s made to
the accompanying drawings which form a part hereof, and 30
in which 1s shown by way of illustration specific examples
in which the disclosure may be practiced. It 1s to be
understood that other examples may be utilized and struc-
tural or logical changes may be made without departing
from the scope of the present disclosure. The following 35
detailed description, therefore, 1s not to be taken 1n a limiting
sense, and the scope of the present disclosure 1s defined by
the appended claims. It 1s to be understood that features of
the various examples described herein may be combined, in
part or whole, with each other, unless specifically noted 40
otherwise.

Electronic paper (“e-paper’”) 1s used 1n a variety of display
applications such as signage, e-books, tablets, cards, posters,
and pricing labels. E-paper has several paper-like features.
For example, e-paper 1s a retlective display that uses ambient 45
light as an 1llumination source. The ambient light strikes the
surface and 1s retlected to the viewer. The usage of pigments
similar to those that are used 1n printing allows the e-paper
to be read at a wide range of angles and lighting conditions,
including full sunlight. The use of ambient light also elimi- 50
nates the need for 1llumination produced by the device, such
as a backlight. This minimizes the power used by the
e-paper. In addition, the e-paper does not use power to
maintain the image (1.e., maintaining state 1s passive). Once
the 1mage 1s written, the image remains on the e-paper for an 55
extended period of time or until the e-paper 1s rewritten.
Thus, a typical e-paper primarily uses power for changing
the optical state of the e-paper (1.e., change of state 1s active).

E-paper 1s typically written by generating a charge on a
surface 1 proximity to a layer of microcapsules that contain 60
charged pigment particles. The charge on the surface attracts
or repels the non-fixed charged pigment particles i1n the
microcapsules to create the desired image. No physical
supplies (e.g., ink) are used for writing to e-paper and the
power used to write to e-paper 1s low. 65

The following disclosure describes examples of a display
device, such as a gift card, prepaid card, debit card, credit

2

card, access card, or other suitable device that includes a
passive e-paper display. The e-paper display 1s imageable by
receiving charges on an imaging surface of the e-paper
display from an imaging device. The e-paper display
includes a first portion 1n which the displayed content can be
rewritten and a second portion in which the displayed
content can be made permanent. Once the displayed content
of the second portion 1s made permanent, the second portion
cannot be rewritten. In one example, the content displayed
in the second portion can be made permanent by electrically
disabling the ground return path for the second portion. The
ground return path may be disabled electrically by using a
fusible link, a smart chip in combination with an electrical
switch (e.g., transistor), or by shorting the ground return
path to the imaging surface. Alternatively, the ground return
path may be disabled mechanically by physically breaking
the ground return path for the second portion. In another
example, the content displayed 1n the second portion can be
made permanent by changing the electrochemical properties
of the second portion. In another example, a secure smart
chip 1n combination with an electrical switch may be used to
dynamically control writeability of the second portion to
enable system based secure applications.

FIG. 1 illustrates one example of an 1imaging system 100.
Imaging system 100 includes an 1imaging device 102 and an
e-paper display device 106. In one example, e-paper display
device 106 1s a gift card, prepaid card, debit card, credit card,
access card, or other suitable device. E-paper display device
106 includes a first ground electrode 108 and a second
ground e¢lectrode 110 opposite to an 1maging surface 112.
First ground electrode 108 provides a first counter-electrode
for a first portion of e-paper display device 106. Second
ground electrode 110 provides a second counter-electrode
for a second portion of e-paper display device 106. E-paper
display device 106 also includes an active layer that
switches color when an electric field or electrical charges
is/are applied to 1maging surface 112 of e-paper display
device 106. In one example, the active layer contains a
switchable pigment or dye combination. A resin or polymer
may be used to encapsulate the active layer. One example of
e-paper display device 106 1s further described below with
reference to FIG. 7.

Imaging device 102 erases and/or writes to e-paper dis-
play device 106. Prior to and during erasing or writing to
e-paper display device 106, imaging device 102 1s electri-
cally coupled to e-paper display device 106 through a
ground connection 104a. Ground connection 104a 1s elec-
trically coupled to first ground electrode 108 through a
ground connection 1045 and to second ground electrode 110
through a ground connection 104¢. Once e-paper display
device 106 has been erased and/or written, ground connec-
tion 104a may be removed.

First ground electrode 108 and ground connection 1045
and second ground electrode 110 and ground connection
104¢ allow counter charges to flow to first ground electrode
108 and second ground electrode 110, respectively, from
imaging device 102. Thus, e-paper display device 106
remains basically charge neutral despite charges being
¢jected onto i1maging surface 112. Without a connection
between first ground electrode 108 and/or second ground
clectrode 110 and imaging device 102, no appreciable
amount of charges can be ejected onto 1imaging surface 112
and thus no information can be written to e-paper display
device 106.

After writing to e-paper display device 106, ground
connection 104¢ may be severed such that second ground
clectrode 110 cannot be electrically recoupled to ground
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connection 104a. Therefore, the content displayed in the
portion of e-paper display device 106 opposite to second
ground electrode 110 becomes permanent. In one example,
ground connection 1045 1s not severed such that first ground
clectrode 108 can be electrically recoupled to ground con-
nection 104a. Therefore, the portion of e-paper display
device 106 opposite to first electrode 108 may be rewritten.

FIG. 2 illustrates one example of a display device 120.
Display device 120 may be used in imaging system 100
previously described and 1llustrated with reference to FI1G. 1.
Display device 120 includes a support structure 122 and an
e-paper display including a first portion 124 and a second
portion 126. The e-paper display i1s mounted in support
structure 122. Support structure 122 can be composed of a
transparent material or an opaque material. Support structure
122 can be composed of polyester, plastic, glass, transparent
Mylar, or other suitable material. In one example, support
structure 122 includes a bottom layer and a top layer with the
e-paper display arranged between the bottom layer and the
top layer. In this example, support structure 122 1s shaped to
provide a display device 120 1n the form of a card, such as
a giit card, prepaid card, debit card, credit card, or access
card.

First portion 124 of the e-paper display 1s rewritable.
Rewriting to second portion 126 of the e-paper display can
be selectively disabled. First portion 124 includes a first
ground electrode (e.g., ground electrode 108 previously
described and 1llustrated with reference to FIG. 1) and
second portion 126 includes a second ground electrode (e.g.,
ground electrode 110 previously described and 1llustrated
with reference to FIG. 1). In one example, an electrical link
within display device 120 to the second ground electrode
can be selectively severed to prevent rewriting of second
portion 126.

In one example, first portion 124 may be used to display
content that can be updated while second portion 126 may
be used to display content that cannot be updated. For
example, for a payment card application, first portion 124
may display an updateable card balance while second por-
tion 126 may display a security code that 1s written once
upon activation of the payment card and then made perma-
nent. In another example, second portion 126 may remain
updateable until a specified event occurs, such as the expi-
ration of the display device or an unauthorized use of the
display device (which may be controlled by an authorization
process using a smart chup). In this example, a message may
be written to second portion 126 indicating the event and/or
instructions to the user. In other examples, first portion 124
and second portion 126 can be used for other suitable
applications.

While display device 120 includes first portion 124 and
second portion 126, 1n other examples the display device
may include any suitable number of portions each having a
corresponding ground electrode. In this case, the display
device may be designed to enable selective disabling of one
or more portions of the e-paper display using the techniques
described herein.

FI1G. 3 1llustrates another example of a display device 130.
Display device 130 may be used in imaging system 100
previously described and 1llustrated with reference to FI1G. 1.
Display device 130 includes a support structure 122 and an
e-paper display including a first portion 124 and a second
portion 126. The e-paper display i1s mounted in support
structure 122. Display device 130 also includes a ground
connection contact 132, a fusible link 140, and contacts 136
and 138. In one example, ground connection contact 132 and
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4

contacts 136 and 138 are exposed on a surface of support
structure 122 and fusible link 140 1s encased within support
structure 122.

Ground connection contact 132 1s electrically coupled to
the ground electrode of first portion 124 of the e-paper
display through ground connection 134. Ground connection
contact 132 1s used to electrically couple an 1maging device
(e.g., imaging device 102 previously described and 1llus-
trated with reference to FIG. 1) to the ground electrodes of
display device 130 during erasing and/or writing to display
device 130. Fusible link 140 electrically couples the ground
clectrode of first portion 124 of the e-paper display to the
ground electrode of the second portion 126 of the e-paper
display. Contact 136 1s electrically coupled to one side of
fusible link 140, and contact 138 1s electrically coupled to
the other side of fusible link 140.

Fusible link 140 provides a selectively severable electrical
link between the ground electrode of first portion 124 of the
e-paper display and the ground electrode of the second
portion 126 of the e-paper display. With fusible link 140
intact, the ground electrode of first portion 124 of the
e-paper display 1s electrically coupled to the ground elec-
trode of the second portion 126 of the e-paper display such
that writing to second portion 126 1s enabled. Once fusible
link 140 1s severed, the ground electrode of first portion 124
ol the e-paper display is electrically 1solated from the ground
clectrode of the second portion 126 of the e-paper display
such that writing to second portion 126 1s disabled. With
writing to second portion 126 disabled, the content dis-
played 1n second portion 126 1s permanent.

In one example, fusible link 140 1s a fuse that can be
broken by applying a sufliciently large current between
contacts 136 and 138. In another example, fusible link 140

includes a conductive material which upon exposure to
radiation turns non-conductive. The conductive material
may be an 10nic polymer electrolyte which upon exposure to
ultraviolet (UV) radiation or other shorter wavelength radia-
tion binds the charge transfer agents. In this example,
contacts 136 and 138 may be excluded. In other examples,
other electrochemical means may be used to disable writing
to second portion 126. In another example, fusible link 140
1s based on electrolyte exhaustion. Upon passing suilicient
charge between contacts 136 and 138, the charge transier
agent 1s depleted on at least one of the contacts 136 and 138
rendering the fusible link broken. In other examples, fusible
link 140 can be physically broken mechanically, such as by
punching a hole through the fusible link, breaking an inter-
nal bubble within the fusible link, cutting the fusible link, or
by another suitable mechanical process. In yet another
example, fusible link 140 can be broken by induced current
heating, such as due to microwave radiation or other elec-
tromagnetic transducer.

FIG. 4 1llustrates another example of a display device 150.
Display device 150 may be used in imaging system 100
previously described and illustrated with reference to FIG. 1.
Display device 150 includes a support structure 122 and an
e-paper display including a first portion 124 and a second
portion 126. The e-paper display 1s mounted in support
structure 122. Display device 150 also includes a ground
connection contact 132 and a circuit 152. Circuit 152
includes a smart chup 154, a first switch 156 (e.g., Field
Effect Transistor (FET)), and a second switch 158 (e.g.,
FET).

Ground connection contact 132 1s electrically coupled to
one side of first switch 156 and one side of second switch
158 through a ground connection 160. Ground connection
contact 132 1s used to electrically couple an 1maging device
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to the ground electrodes of display device 150 during
erasing and/or writing to display device 150. The other side
of first switch 156 1s clectrically coupled to the ground
clectrode of first portion 124 of the e-paper display through
a ground connection 162. The other side of second switch
158 15 electrically coupled to the ground electrode of second
portion 126 of the e-paper display through a ground con-
nection 164.

First switch 156 and second switch 158 are controlled by
smart chip 154 to enable or disable writing to first portion
124 and/or second portion 126 of the e-paper display. Smart
chip 154 derives power and communicates with an 1maging
device by direct contact, Near Field Communication (NFC),
inductive coupling, or another suitable method. Data
exchanges between the 1imaging device and the smart chip
154 determine which portions of the e-paper display (if any)
are enabled for writing. In one example, the determination as
to which portions of the e-paper display are enabled for
writing 1s based on the outcome of an authentication pro-
tocol. IT first portion 124 of the e-paper display 1s enabled,
switch 156 1s closed to electrically couple ground connec-
tion contact 132 to the ground electrode of first portion 124.
IT first portion 124 of the e-paper display 1s disabled, switch
156 1s opened to electrically 1solate ground connection
contact 132 from the ground electrode of first portion 124.
Likewise, 11 second portion 126 of the e-paper display 1s
ecnabled, switch 158 is closed to electrically couple ground
connection contact 132 to the ground electrode of second
portion 126. If second portion 126 of the e-paper display 1s
disabled, switch 158 1s opened to electrically 1solate ground
connection contact 132 from the ground electrode of second
portion 126.

FIG. 5 1llustrates another example of a display device 170.
Display device 170 may be used in imaging system 100
previously described and 1llustrated with reference to FI1G. 1.
Display device 170 includes a support structure 122 and an
e-paper display including a first portion 124 and a second
portion 126. The e-paper display i1s mounted in support
structure 122. Dasplay device 170 also includes a first
ground connection 172 and a second ground connection 174.
In one example, each ground connection 172 and 174
includes a ground connection contact. In another example,
ground connections 172 and 174 are electrically coupled to
one ground connection contact.

First ground connection 172 i1s not broken, thus first
portion 124 of the e-paper display 1s rewritable. Second
ground connection 174 has been broken as indicated at 176,
thus second portion 126 of the e-paper display 1s not
rewritable. Therefore, any content displayed on the second
portion 126 of the e-paper display 1s permanent. Ground
connection 174 1s broken by a mechanical process in this
example, such as by punching a hole through ground con-
nection 174. The mechanical process may be performed by
an 1maging device alter writing to second portion 126 of the
e-paper display or by another suitable device.

FIG. 6 1illustrates a cross-sectional view of another
example of a display device 180. Display device 180 may be
used 1n 1maging system 100 previously described and 1llus-
trated with reference to FIG. 1. Display device 180 includes
an e-paper display including a first portion 124 and a second
portion 126. Display device 180 also includes a common
ground electrode 109 opposite to first portion 124 and
second portion 126, and a layer of pre-conductive ink 182
over the 1maging surface 112 of the second portion 126.
Common ground electrode 109 provides a first ground
clectrode 108 opposite to first portion 124 and a second
ground electrode 110 opposite to second portion 126.
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As used herein and 1n the claims, a “pre-conductive k™
1s an 1nk that 1s applied and whose conductivity subse-
quently increases, for example, by curing with heat, UV
light, or other means. For example, the ik 1s applied 1n an
clectrically non-conductive state and then cured to an elec-
trically conductive state.

Writing to second portion 126 1s enabled as long as the
layer of pre-conductive ink 182 remains uncured. Once the
layer of pre-conductive ink 182 1s cured, writing to second
portion 126 1s disabled. The layer of pre-conductive ink 182
becomes electrically conductive when cured, thereby elec-
trically shorting to second ground electrode 110 and elec-
trically encapsulating the imaging surface 112 of second
portion 126. With the imaging surface 112 of second portion
126 clectrically encapsulated, writing to second portion 126
1s disabled. Thus, the content displayed by second portion
126 1s made permanent once the layer of pre-conductive ink
182 1s cured.

FIG. 7 illustrates a cross-sectional view of one example of
an e-paper display device 200. E-paper display device 200
includes a first ground electrode 201, a second ground
clectrode 202, an active layer 204, a transparent charge
receiving layer 206, a support structure 220, a first ground
connection 222, and a second ground connection 224. Active
layer 204 1includes microcapsules 208 encapsulated by a
resin or polymer 214. In one example, each microcapsule
208 1includes black particles 210 and white particles 212
suspended 1n a fluid medium 216. Surface 207 of charge
receiving layer 206 provides the imaging surface for e-paper
display device 200 and 1s also the viewing side for a viewer
218 in this example.

Ambient light 1s transmitted through charge receiving
layer 206, strikes microcapsules 208, and 1s retlected back to
the viewer 218. When white particles 212 of a microcapsule
208 are located near charge receiving layer 206, the micro-
capsule appears white to a viewer 218. When black particles
210 of a microcapsule 208 are located near charge receiving
layer 206, the microcapsule appears black to the viewer 218.
The particles 210 and 212 have opposite charges. For
example, black particles 210 can be positively charged
particles, and white particles 212 can be negatively charged
particles. Various shades of gray can be created by varying
the arrangement of alternating microcapsules with white and
black particles located near charge receiving layer 206 to
produce halftoning. Microcapsules 208 exhibit 1image sta-
bility using chemical adhesion between particles and/or
between the particles and the microcapsule surface. For
example, microcapsules 208 can hold text and images
indefinitely without using electricity, while allowing the text
or 1mages to be changed later.

The structure, materials, and dimensions of the various
layers and components of e-paper display device 200 can be
adapted to specific design criteria. In one example, the
transparent charge receiving layer 206 can be composed of
a transparent polymer and can have a thickness between 50
um and 250 um. The transparent charge receiving layer 206
can also be composed of a material that holds charges or 1s
porous or semi-porous to charges and/or 1ons.

The diameter of each microcapsule 208 1s substantially
constant within e-paper display 200 and can be in one
example between 20 um and 100 um, such as 50 um. First
ground electrode 201 and second ground electrode 202 can
be composed of a transparent conductive material, such as
indium tin oxide, or an opaque material. In one example,
first ground electrode 201 and second ground electrode 202
cach have a thickness between 10 nm and 1 mm, or larger
depending on how e-paper display device 200 1s to be used.
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In other examples, e-paper display device 200 has a
variety ol other configurations. For example, each micro-
capsule 208 may include black particles suspended in a
white colored fluid. The black particles can be positively
charged particles or negatively charged particles. One or
more microcapsules form a pixel of black and white 1images
displayed on e-paper display device 200. The black and
white 1mages are created by placing black particles near or
away from charge receiving layer 206. For example, the
microcapsules with black particles located away from
charge receiving layer 206 retlect white light, corresponding
to a white portion of an image displayed on e-paper display
device 200. In contrast, the microcapsules with black par-
ticles located near charge receiving layer 206 appear black
to a viewer 218 corresponding to a black portion of the
image displayed on e-paper display device 200. Various
shades of gray can be created by using halftoning with black
particles located near or away from charge receiving layer
206.

Charge receiving layer 206 may be tinted with alternating
blue, red, and green regions. Adjacent blue, red, and green
regions form color pixels. Color images are created by
placing different combinations of white or black particles
near charge receiving layer 206. For example, the micro-
capsules of a color pixel with white particles located near the
red and green regions of charge receiving layer 206 retlect
red and green light from e-paper display 200. The viewer
218 will perceive this combination as a yellow pixel. When
the black particles 1n the microcapsules are located near
charge receiving layer 206, that color pixel will appear black
to the viewer 218. Additionally or alternatively, the black
particles 210 of each microcapsule can be replaced by blue,
red, or green positively or negatively charged particles. The
particles can be used alone or 1n combination with a tinted
charge receiving layer 206 to create a desired color 1mage.

Ground connection 222 1s electrically coupled to first
ground electrode 201 to enable writing to the first portion of
the e-paper display opposite to first ground electrode 201.
Ground connection 224 1s electrically coupled to second
ground electrode 202 to enable writing to the second portion
of the e-paper display opposite to second ground electrode
202. Ground connection 224 1s severed, as 1llustrated in FIG.
7, to prevent rewriting of the second portion of the e-paper
display opposite to the second ground electrode 202.

FIG. 8 illustrates one example of an imaging device 300.
In one example, imaging device 300 provides 1maging
device 102 previously described and illustrated with refer-
ence to FIG. 1. Imaging device 300 1s used to write infor-
mation to display device 120, 130, 150, 170, 180, and/or 200
previously described and 1illustrated with reference to FIGS.
2-7. Imaging device 300 includes an 1imaging unit 302 and
conductive contacts, rollers, brushes, or belts 306. Conduc-
tive contacts, rollers, brushes, or belts 306 are electrically
coupled to mmaging unmit 302 through a signal path 304.
Imaging unit 302 includes a corona writing unit 308 and a
corona erasing unit 312.

Corona writing unit 308 and corona erasing umt 312 are
located on the same side of imaging unit 302. In one
example, corona writing unit 308 and corona erasing unit
312 each include an addressable non-contact ion head.
Corona erasing unit 312 selectivity ejects negative 1ons 314
toward an 1maging surface of an e-paper display to erase any
text and/or 1images on the e-paper display by repelling the
negatively charged particles and/or by attracting the posi-
tively charged particles within the e-paper display toward
the 1maging surface. Corona writing unit 308 selectively
ejects positive 1ons 310 toward an imaging surface of an
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e-paper display to write desired text and/or images on the
e-paper display by repelling the positively charged particles
and/or by attracting the negatively charged particles within
the e-paper display toward the imaging surface.
Conductive contacts, rollers, brushes, or belts 306 make
contact with the ground connection contact(s) of the e-paper
display device during erasing and/or writing of the e-paper
display to provide an electrical connection to the first ground
clectrode and second ground electrode (e.g., first ground

clectrode 201 and second ground electrode 202 previously
described and illustrated with reference to FIG. 7) of the
e-paper display. When using conductive rollers or belts, the
rollers or belts can also set the spacing between corona
writing unit 308 and corona erasing unit 312 and the e-paper
display during writing of the e-paper display. The conduc-
tive rollers or belts are composed of any suitable electrically
conductive material, such as a metal or conductive rubber.
When using a conductive brush, the brush 1s composed of
any suitable electrically conductive material, such as a metal
or carbon.

FIG. 9 1s a flow diagram illustrating one example of a
method 400 for writing to a display device, such as display
device 120 previously described and illustrated with refer-
ence to FI1G. 2. At 402, the method includes writing to a first
portion of an e-paper display (e.g., first portion 124 of
display device 120). At 404, the method includes writing to
a second portion of an e-paper display (e.g., second portion
126 of display device 120). At 406, the method includes
disabling rewriting of the second portion of the e-paper
display. In one example, disabling rewriting of the second
portion includes severing a ground connection to the second
portion. In another example, disabling rewriting of the
second portion includes electronically burning a fuse
between a ground electrode of the first portion and a ground
clectrode of the second portion. In another example, dis-
abling rewriting of the second portion comprises physically
breaking an electrical link between a ground electrode of the
first portion and a ground electrode of the second portion.

Although specific examples have been illustrated and
described herein, a varniety of alternate and/or equivalent
implementations may be substituted for the specific
examples shown and described without departing from the
scope ol the present disclosure. This application 1s intended
to cover any adaptations or vanations of the specific
examples discussed herein. Therefore, it 1s intended that this
disclosure be limited only by the claims and the equivalents
thereof.

The mvention claimed 1s:
1. A display device comprising:
an electronic paper display imageable by receiving
charges on an 1maging surface of the electronic paper
display;
a first ground electrode opposite to a first portion of the
imaging surface of the electronic paper display;
a second ground electrode opposite to a second portion of
the 1maging surface of the electronic paper display;
a ground connection contact; and
a severable electrical link between the ground connection
contact and the second ground electrode,
wherein the severable electrical link comprises a conduc-
tive material which upon exposure to radiation turns
nonconductive.
2. The display device of claim 1, wherein the electronic
paper display 1s imageable by receiving charges from a
corona writing unit on the imaging surface of the electronic



US 10,565,942 B2

9

paper display, the electronic paper display comprising a
transparent charge receiving layer providing the imaging
surface.

3. The display device of claim 2, wherein the transparent
charge receiving layer comprises a polymer.

4. A display device comprising;

an electronic paper display imageable by receiving

charges on an 1maging surface of the electronic paper
display;

a first ground electrode opposite to a first portion of the

imaging surface of the electronic paper display;

a second ground electrode opposite to a second portion of

the 1maging surface of the electronic paper display;

a ground connection contact; and

a severable electrical link between the ground connection

contact and the second ground electrode,

wherein the severable electrical link comprises a charge

transier agent that when depleted turns the link non-
conductive.

5. The display device of claim 4, wherein the electronic
paper display 1s imageable by receiving charges from a
corona writing unit on the imaging surface of the electronic
paper display, the electronic paper display comprising a
transparent charge receirving layer providing the imaging
surface.

6. The display device of claim 5, wherein the transparent
charge recerving layer comprises a polymer.

7. A display device comprising:

an electronic paper display imageable by receiving

charges on an 1maging surface of the electronic paper
display, the electronic paper display comprising a {irst
portion and a second portion;

a first ground electrode opposite to the first portion of the

clectronic paper display; and

a second ground electrode opposite to the second portion

of the electronic paper display,

wherein writing to the second portion of the electronic

paper display 1s selectively disableable by a pre-con-
ductive ik over the imaging surface of the second
portion which upon curing turns conductive and shorts
to the second ground electrode.

8. The display device of claim 7, wherein the electronic
paper display 1s imageable by receiving charges from a
corona writing unit on the imaging surface of the electronic
paper display, the electronic paper display comprising a
transparent charge receirving layer providing the imaging
surface.

9. The display device of claim 8, wherein the transparent
charge receiving layer comprises a polymer.

10. A method for disabling rewriting of a portion of a
display device, the method comprising:

writing to a first portion of an electronic paper display

imageable by receiving charges on an imaging surface
of the electronic paper display, the electronic paper
display comprising the first portion and a second por-
tion;

writing to the second portion of the electronic paper

display; and

disabling rewriting of the second portion of the electronic

paper display by exposing an electrical link comprising
a conductive material to radiation to turn the conduc-
tive material nonconductive.
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11. The method of claim 10, wherein writing to the second
portion comprises writing a security code to the second
portion.

12. The method of claim 10, wherein writing to the first
portion of the electronic paper display comprises writing to
the first portion of the electronic paper display by ejecting
ions towards the 1maging surface from a corona writing unit,
the electronic paper display comprising a transparent charge
receiving layer providing the imaging surface.

13. The method of claim 12, wherein the transparent
charge receiving layer comprises a polymer.

14. A method for disabling rewriting of a portion of a
display device, the method comprising:

writing to a first portion of an electronic paper display

imageable by receiving charges on an 1maging surface
of the electronic paper display, the electronic paper
display comprising the first portion and a second por-
tion;

writing to the second portion of the electronic paper

display; and

disabling rewriting of the second portion of the electronic

paper display by depleting a charge transfer agent of an
clectrical link to turn the electrical link nonconductive.

15. The method of claim 14, wherein writing to the second
portion comprises writing a security code to the second
portion.

16. The method of claam 14, wherein writing to the first
portion of the electronic paper display comprises writing to
the first portion of the electronic paper display by ejecting
ions towards the 1imaging surface from a corona writing unit,
the electronic paper display comprising a transparent charge
receiving layer providing the imaging surface.

17. The method of claim 16, wherein the transparent
charge receiving layer comprises a polymer.

18. A method for disabling rewriting of a portion of a
display device, the method comprising:

writing to a first portion of an electronic paper display

imageable by receiving charges on an 1imaging suriace
of the electronic paper display, the electronic paper
display comprising the first portion and a second por-
tion, a first ground electrode opposite to the first
portion, and a second ground electrode opposite to the
second portion;

writing to the second portion of the electronic paper

display; and

disabling rewriting of the second portion of the electronic

paper display by curing a pre-conductive ik over the
imaging surface of the second portion to turn the ink
conductive and short the ink to the second ground
clectrode.

19. The method of claim 18, wherein writing to the second
portion comprises writing a security code to the second
portion.

20. The method of claim 18, wherein writing to the first
portion of the electronic paper display comprises writing the
first portion of the electronic paper display by ejecting 1ons
towards the imaging surface from a corona writing unit, the
clectronic paper display comprising a transparent charge
receiving layer providing the imaging surtace.
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